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Key indicators: single-crystal X-ray study; T = 293 K; mean a(C—C) = 0.005 A; 
disorder in main residue; R factor = 0.055; wR factor = 0.154; data-to-parameter 
ratio = 13.7. 



In the title molecule, C2 7 H3oN 4 02SC 3 H 7 NO, the fused 
piperidine and cyclohexane rings adopt a twin chair confor- 
mation and the phenyl groups occupy equatorial sites. The 
phenyl rings make a dihedral angle of 40.74 (2)°. In the crystal, 
the dimethylformamide solvent molecule is connected to the 
main molecule by an N— H- • -O hydrogen bond. An 
additional N— H- ■ O hydrogen bond connects molecules into 
chains along [100]. Pairs of weak C— H- ■ O hydrogen bonds 
connect inversion-related chains. The ethyl group was refined 
as disordered over two sets of sites with an occupancy ratio of 
0.660 (17):0.340 (17). 

Related literature 

For the biological activity of related structures, see: Rama- 
chandran et al. (2009); Hutchinson et al. (2002); Bondock et al. 
(2007). For bicyclic compounds, see: Jeyaraman & Avila 
(1981). 



C 3 H 7 NO 




Experimental 

Crystal data 

C 27 H 30 N 4 O 2 S-C 3 H 7 NO 
M, = 547.71 
Monoclinic, P2^/c 
a = 12.700 (5) A 
b = 19.427 (5) A 
c = 13.203 (5) A 
P = 115.249 (5)° 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 1999) 
T min = 0.937, T m „ = 0.965 



Refinement 

R[F 2 > 2a(F 2 )} = 0.055 

wR(F 2 ) = 0.154 

S = 1.01 

5179 reflections 

379 parameters 

40 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2946.3 (18) A 3 
Z = 4 

Mo Ka radiation 
jtt = 0.15 mm -1 
T = 293 K 

0.35 x 0.35 x 0.30 mm 



25815 measured reflections 
5179 independent reflections 
3606 reflections with I > 2a(I) 
R in . = 0.032 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.56 e A~ 3 

Ap mi „ = -0.37 e A~ 3 



D-H-A 




D-H 


H-A 


D- ■ A 


D-H-A 


C14-H14- 


■Ol' 


0.93 


2.41 


3.284 (4) 


156 


N1-HL4- 


■Ol" 


0.84 (2) 


2.59 (2) 


3.380 (4) 


157 (2) 


N3-H3A- 


■03 


0.85 (2) 


1.99 (2) 


2.843 (4) 


173 (3) 



Symmetry codes: (i) — x — 1, —y, —z + 1; (ii) X + 1, y, z. 



Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 
and SAINT (Bruker, 2004); data reduction: SAINT and XPREP 
(Bruker, 2004; program(s) used to solve structure: SIR92 (Altomare 
et al, 1993); program(s) used to refine structure: SHELXL97 (Shel- 
drick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) and 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 
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Ethyl 2-[2-(2,4-diphenyl-3-azabicyclo[3.3.1 ]nonan-9-ylidene)hydrazin-1 -yl]-4- 
methyl-1,3-thiazole-5-carboxylate dimethylformamide monosolvate 

S. Jothivel and S. Kabilan 

1 . Comment 

Thiazoles are an interesting unit in medicinal chemistry and are responsible for numerous pharmacological and biological 
properties (Hutchinson et ah 2002; Bondock et ah, 2007; Ramachandran et ah, 2009). This has piqued our interest in the 
synthesis of thiazole containing compounds. The importance of bicyclic compounds as intermediates in the synthesis of a 
several physiologically active compounds have been reviewed by Jeyaraman & Avila (1981). Moreover, these bridged 
bicyclic compounds exhibit twin chair, chair-boat or twin boat conformations and possess interesting stereochemistries. 
In order to investigate the change in molecular conformation of the piperidine and cyclohexane rings, the X-ray structure 
determination of the title compound was carried out. The six-membered heterocyclic piperidine ring (Fig. 1) adopts the 
expected chair conformation. The two phenyl rings form a dihedral angle of 40.74 (2)°. In the crystal the dimethyl- 
formamide solvent molecule is connected to the main molecule by an N — H - 0 hydrogen bond. An additional N — FFO 
hydrogen bond connects molecules into chains along [100] (Fig. 2). Weak C — FFO hydrogen bonds connect pairs of 
inversion related chains. The ethyl group was refined as disordered over two sets of sites with a 0.660 (17): 0.340 (17) 
ratio of occupancies. 

2. Experimental 

To a boiling solution of the bicyclic thiosemicarbazone (0.01 mol) in ethanolic-chloroform (1:1 / v:v), ethyl-2-chloro- 
acetoacetate(0.01 mol), sodium acetate trihydrate (0.02 mol) and a few drops of acetic acid were added and refluxed for 
about 5-6 h. After the completion of reaction, excess of solvent was removed under reduced pressure and poured into 
water. After work-up, the solid was separated and purified by column chromatography using benzene-ethyl acetate (9: 1 / 
v:v) as eluent on neutral alumina. Colourless crystals were grown by slow evaporation method using dimethylformamide 
as the solvent. 

3. Refinement 

H atoms bonded to C atoms were included in calculated positions with C — H = 0.93-0.98A and included in the 
refinement with U iso (H) = 1.2U eq (C) or 1.5U e q(C me thyi)- H atoms bonded to N atoms were refined independently with 
isotropic displacment parameters. 

Computing details 

Data collection: APEX2 (Broker, 2004); cell refinement: APEX2 and SAINT (Bruker, 2004); data reduction: SAINT and 
XPREP (Bruker, 2004; program(s) used to solve structure: SIR92 (Altomare et ah, 1993); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound, showing 30% probability displacement ellipsoids. 




Figure 2 

Part of the crystal structure with hydrogen bonds shown as dashed lines. 
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Ethyl 2-[2-(2,4-diphenyl-3-azabicyclo[3.3.1]nonan-9-ylidene)hydrazin-1-yl]-4-methyl-1,3-thiazole-5-carboxylate 
dimethylformamide monosolvate 



Crystal data 

C 2 7H 3 oN 4 02S-C 3 H 7 NO 
M r = 547.71 
Monoclinic, Pljc 
Hall symbol: -P 2ybc 
a = 12.700 (5) A 
b= 19.427 (5) A 
c= 13.203 (5) A 
B = 115.249 (5)° 
K= 2946.3 (18) A 3 
Z = 4 

Z)ata collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
m and q> sacn scans 
Absorption correction: multi-scan 

(SADABS; Broker, 1999) 
T mm = 0.937, = 0.965 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
RiF 1 > 2o<^)] = 0.055 
wR{F 1 ) = 0.154 
5= 1.01 

5179 reflections 
379 parameters 
40 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000)= 1168 

D x = 1.235 Mgm" 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 6962 reflections 

(9 = 2.1-22.4° 

fi = 0.15 mnT 1 

T=293 K 

Block, colourless 

0.35 x 0.35 x 0.30 mm 



25815 measured reflections 
5179 independent reflections 
3606 reflections with I> 2a(I) 
R mt = 0.032 

ftnax = 25.0°, 8 m in = 2.0° 

/j = -15->15 
k= -20^23 
/ = -15— 15 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[a\F 0 2 ) + (0.05797 3 ) 2 + 2.3626P] 

where P = (F a 2 + 2F c 2 )/3 
(A/(7) max = 0.001 
Ap max = 0.56 e A~ 3 
Ap m m = "0.37 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



X y U ISO */Ueq Occ. (<1) 

CI 0.0735 (2) 0.24044 (14) 0.5466 (2) 0.0499 (7) 

C2 0.0996 (3) 0.27051 (16) 0.6495 (3) 0.0647 (8) 
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0.340 (1 /) 


H26C 


-0.4965 


0.1235 


0.9135 


0.137* 


a i /in / 1 i \ 

0.340 (17) 


C25 


-0.6228 (7) 


0.1578 (6) 


0.7918 (6) 


A AOf /1\ 

0.085 (2) 


0.660 (17) 


H25C 


-0.6998 


0.1783 


A Tf on 

0.7589 


A 1 AT * 

0.103* 


0.660 (17) 


H25D 


-0.6268 


0.1130 


0.5ZZ5 


A 1 A1 * 

0. 103* 


0.660 (1 /) 


^zo 


-0.5381 (12) 


0.2028 (9) 


Vt.o 1 O J y YH) 


0 1 40 f\\ 


w.oow yi 1 ) 


H26D 


-0.5628 


0.2118 


0.9345 


0.210* 


0.660 (17) 


H26E 


-0.5326 


0.2455 


0.8423 


0.210* 


0.660(17) 


H26F 


-0.4633 


0.1808 


0.9081 


0.210* 


0.660 (17) 


H1A 


0.0570 (18) 


0.1231 (13) 


0.451 (2) 


0.051 (8)* 




H3A 


-0.415 (2) 


0.0916(13) 


0.3356(17) 


0.051 (8)* 




Atomic displacement parameters (A 2 ) 




U n 


jj22 yii 


jjn 


U 13 




CI 


0.0418 (14) 


0.0513 (16) 0.0553 (16) 


-0.0015 (12) 


0.0194 (12) 


-0.0048 (13) 


C2 


0.0544 (17) 


0.070 (2) 0.073 (2) 


-0.0053 (15) 


0.0304(16) 


-0.0243 (17) 


C3 


0.064 (2) 


0.075 (2) 0.096 (3) 


-0.0101 (18) 


0.026 (2) 


-0.040 (2) 


C4 


0.065 (2) 


0.070(2) 0.118(3) 


-0.0231 (18) 


0.025 (2) 


-0.023 (2) 


C5 


0.078 (2) 


0.093 (3) 0.107 (3) 


-0.034 (2) 


0.047 (2) 


-0.001 (2) 


C6 


0.069 (2) 


0.080 (2) 0.068 (2) 


-0.0245 (17) 


0.0339 (17) 


-0.0077 (17) 


C7 


0.0438 (14) 


0.0508 (15) 0.0434 (14) 


-0.0053 (12) 


0.0215 (12) 


-0.0018(12) 


C8 


0.0411 (13) 


0.0510(15) 0.0436 (14) 


-0.0048 (12) 


0.0203 (11) 


-0.0011 (12) 


C9 


0.0353 (13) 


0.0489(16) 0.0490(15) 


-0.0025 (11) 


0.0158(11) 


-0.0046 (12) 


CIO 


0.0482 (16) 


0.0595 (17) 0.0653 (18) 


-0.0076 (13) 


0.0331 (14) 


-0.0098 (15) 


Cll 


0.0583 (18) 


0.083 (2) 0.072 (2) 


0.0003 (16) 


0.0382 (17) 


-0.0126(18) 


C12 


0.077 (2) 


0.079 (3) 0.070 (2) 


0.0138 (19) 


0.0332 (19) 


-0.0153 (19) 


C13 


0.091 (2) 


0.0468(18) 0.071 (2) 


0.0058 (17) 


0.0211 (19) 


-0.0102 (16) 


C14 


0.0672 (19) 


0.0564 (18) 0.0578 (18) 


-0.0036 (15) 


0.0242 (15) 


0.0037 (15) 
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CI J 


A A1 en / n\ 

o.o33y (13) 


A AAAO / 1 OA 

0.066z (lo) 


A A/1 OA /1 CA 

o.o4yo (1 3) 


A AAAA /1 OA 

— O.OOoO (Iz) 


A AOOA /1 OA 

O.OZZO (Iz) 


A AAOA /1 1A 

—O.OOoO (13) 


C16 


a m on / 1 i a 
0.03o0 (1 3) 


A AA1 A / 1 TA 

0.0634 (1 /) 


A A /I 1 O / 1 /I A 

0.043o (14) 


A AAOO /1 OA 

O.OOzz (Iz) 


A AO 1 A / 1 O A 

O.OzlO (lz) 


A AA1 A /1 1 A 

—0.0036 (13) 


CI / 


A A/1 /lA /1 /I A 

0.044S* (14) 


A AC AO / 1 TA 

0.03^o (1 /) 


0.03Z3 (lo) 


A AAOA / 1 1 A 

— o.oozy (13) 


A AOOA /1 1A 

O.OzyO (13) 


A A 1 AO / 1 1 A 

— O.OIOz (13) 


Clo 


(J. tool (1 /J 


A AAOA /1 OA 

o.oozo (iy) 


A ATC /OA 
0.0 / J (Z) 


A A1 AA /I CA 

O.OlOo (13) 


A A1 1 A /1 AA 

0.0330 (lo) 


A AACA /1 AA 
0.0036 (16) 


ciy 


A AAT/1 /1 OA 

(j. (Jo /4 (iy) 


a mo /oa 
0.0 /o (z) 


A AA 1 T / 1 OA 

o.ooi / (iy) 


A A 1 07 /1 H\ 

O.Olo / (1 /) 


A A1 A O /1 AA 

0.034o (10) 


A AO 10/1 *7A 

O.OzlZ (1 /) 


CzO 


A A/1 O A / 1 AA 

0.04o4 (16) 


A AA1 /OA 

o.oy3 (z) 


A A/ICC / 1 AA 

0.0433 (lo) 


A A1 *7 A /1 AA 

0.01 /4 (lo) 


A A 1 A1 / 1 1 A 

0.01V3 (13) 


A AAAC / 1 AA 

—0.0003 (16) 


Czl 


a Aim /1 /i a 

0.03yz (14) 


A AAOA /1 OA 

O.O60O (Is) 


A ACT) /1 AA 

0.03Z3 (lo) 


A AAOA /1 1 A 

O.OUoo (13) 


A AOI C /1 1 A 

0.0Z33 (13) 


AA11C /1/1A 

0.0113 (14) 


Czz 


A A/1 OA / 1 AA 

0.04ZO (10) 


A (\nn /OA 
0.0 / / (z) 


A AOA /OA 

O.OoO (Zj 


A A1 07 /1 CA 

O.Olo / (13) 


A A1 1 A /1 AA 

0.0330 (lo) 


A AIOA /1 OA 

0.03 lb (iy) 


r^oi 
Cz3 


A AC/I 1 /1 OA 

0.0343 (lo) 


A AO C /OA 

0.0o3 (Z) 


A ATO /OA 

o.o /y (z) 


A A0 11 /1 TA 

0.0Z33 (1 /) 


A A/1 C A /1 H\ 

0.0430 (1 /) 


A A1*7 /OA 

0.03 / (Zj 


/"■o /i 
Cz4 


A AO A /I A 

O.OoO (3) 


A 11/1 /"I A 

0.114 (3) 


A AOA /1A 

O.Ooo (3) 


A A/1 1 /OA 

0.041 (z) 


A ACT /OA 

0.03 / (Z) 


A ACA /OA 

0.030 (Z) 


Cz / 


A A/1 OA /1 OA 

0.04&0 (lo) 


A AOO /1A 
0.0^0 (3) 


A 1 1 A /I A 

0.130 (3) 


A AA1 1 /1 OA 

0.0033 (lo) 


A A/1 A /OA 

0.044 (z) 


A A1 1 /OA 

0.033 (z) 


Czo 


A 1 AA /OA 

o.ioy (3) 


a in /ia 
0.11 / (3) 


A 1 AC /I A 

0.103 (3) 


A ACA /OA 

—0.030 (3) 


A A A C /I A 

0.043 (3) 


A A AT /I A 

—0.00/ (3) 


Czy 


A AT/I /OA 

0.0/4 (z) 


A 11/1 //I A 

0.134 (4) 


A AA1 /OA 

0.063 (Zj 


A A 1 O /OA 

— o.o iy (Z) 


AA101 /10A 

0.01o3 (lo) 


A AA7 /OA 

0.00/ (z) 


C30 


A AA 1 /OA 

0.061 (Z) 


a mo /oa 
0.0/0 (z) 


A AAA /OA 

0.060 (Zj 


A AAO A /1 OA 

0.003o (lo) 


A AOI 1 /1 H\ 

0.0Z3 1(1/) 


A AA/I /I /1 TA 

—0.0044 (1 /) 




A A1 C 1 / 1 1 A 

0.U3M (11) 


A AC If / 1 1 A 

0.0M3 (13) 


A A/IAC / 1 1 A 

0.04V3 (13) 


A AA1 O /1 AA 

— O.OOlz (10) 


A A 1 OO / 1 AA 

0.0 loz (10) 


A AAC C / 1 1 A 
—0.0033 (11) 


XTO 

JNz 


A A1 AA m\ 

u.oiyu (iz) 


A AT 1 O / 1 C A 

0.0 / lz (1 3) 


A A/IOA /11A 

0.04oo (13) 


A A AO C / 1 1 A 

— 0.00Z3 (11) 


A AOI O / 1 AA 

0.0z3o (10) 


A AAOO /1 OA 

—O.OOzz (lz) 


XT1 


A A/1 T7 / 1 1A 

0.04Z / (13) 


A AO C A /1 OA 

0.0o30 (lo) 


A A/1 OO /1 A A 

0.04yz (14) 


A AAO/1 /1 OA 

— o.ooy4 (IZ) 


A AO AO /1 1 A 

O.Ozoz (11) 


A A 1 A/1 /1 1A 

—0.0104 (13) 


XT A 

JN4 


A A1 A 1 /1 OA 

0.0361 (lz) 


A ATI A / 1 AA 

0.0/3o (lo) 


A AACA /1 CA 

O.OodV (1 j) 


A AA/IA /1 1 A 

0.0040 (11) 


A AOO A /1 1 A 

0.0ZZ4 (11) 


A AIIO /11A 

0.013o (13) 


XTC 

JN3 


A AC A A / 1 CA 

0.0346 (13) 


A ATAO /1 *7A 

O.O/Oo (1 /) 


A AAAA /1 AA 

0.0600 (lo) 


A AAAC / 1 1 A 

— 0.00O3 (13) 


A A 1 A A / 1 1 A 

o.oiyo (13) 


A AAAO /1 1A 

— O.OOOo (13) 


c\\ 
Ul 


A AO AA / 1 OA 

O.O066 (IV) 


A 1 A/1 /1A 

0. 164 (3) 


A 1 A C /I A 
0.143 (3) 


A AO. 01 /1 OA 

0.03z3 (iy) 


A AO 1 A /1 OA 

o.oyio (iy) 


A ACO /OA 

0.03o (z) 




A AAA /OA 

o.oy6 (z) 


A 1/10 /I A 

0.14o (3 ) 


A AO C/1 / 1 OA 

0.0o34 (lo) 


A A/11 C /1 OA 

0.0433 (iy) 


A AAAC /1 H\ 

0.0OO3 (1 /) 


A AOA/1 /1 OA 

0.0Z04 (lo) 




U. WO / Z ^1 J J 


u.l JJ ^Z J 


0 0740 (\ «\ 




u.UjZD ^1 J ) 


U.UJW4 ^1 J j 


SI 


0.0582 (5) 


0.0880 (6) 


0.0615 (5) 


0.0065 (4) 


0.0383 (4) 


0.0060 (4) 


C25 


0.119(13) 


0.152 (14) 


0.117(11) 


0.027(11) 


0.077 (10) 


-0.002 (12) 


C26 


0.121 (11) 


0.099(11) 


0.079 (8) 


0.025 (8) 


0.067 (8) 


-0.005 (7) 


C25' 


0.096 (5) 


0.096 (6) 


0.099 (4) 


-0.001 (4) 


0.075 (4) 


-0.009 (4) 


C26' 


0.133 (11) 


0.165 (11) 


0.147(12) 


-0.027 (9) 


0.083 (10) 


-0.078 (9) 



Geometric parameters (A, ") 


CI— C6 


1.375 (4) 


C20— H20A 


0.9700 


CI— C2 


1.383 (4) 


C20— H20B 


0.9700 


CI— C7 


1.509 (4) 


C21— N4 


1.308 (4) 


C2— C3 


1.375 (4) 


C21— N3 


1.354 (3) 


C2— H2 


0.9300 


C21— SI 


1.716(3) 


C3— C4 


1.364 (5) 


C22— C23 


1.351 (5) 


C3— H3 


0.9300 


C22— N4 


1.358 (4) 


C4— C5 


1.364 (5) 


C22— C27 


1.503 (5) 


C4— H4 


0.9300 


C23— C24 


1.445 (5) 


C5— C6 


1.383 (5) 


C23— SI 


1.746 (3) 


C5— H5 


0.9300 


C24— 01 


1.208 (5) 


C6— H6 


0.9300 


C24— 02 


1.320 (5) 


C7— Nl 


1.462 (3) 


C27— H27A 


0.9600 


C7— C17 


1.542 (4) 


C27— H27B 


0.9600 


C7— H7 


0.9800 


C27— H27C 


0.9600 


C8— Nl 


1.464 (3) 


C28— N5 


1.443 (4) 


C8— C9 


1.512(4) 


C28— H28A 


0.9600 


C8— C15 


1.551 (4) 


C28— H28B 


0.9600 


C8— H8 


0.9800 


C28— H28C 


0.9600 


C9— CIO 


1.382 (4) 


C29— N5 


1.435 (4) 
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C9— C14 
CIO— Cll 
CIO— HIO 
Cll— C12 
Cll— Hll 
C12— C13 
C12— H12 
C13— C14 
C13— H13 
C14— H14 
C15— C16 
CI 5— C20 
C15— H15 
CI 6— N2 
C16— C17 
C17— C18 
C17— H17 
C18— C19 
C18— H18A 
C18— H18B 
CI 9— C20 
C19— H19A 
C19— H19B 



1.383 (4) 

1.381 (4) 

0.9300 

1.357 (5) 

0.9300 

1.361 (5) 

0.9300 

1.392 (4) 

0.9300 

0.9300 

1.502 (4) 

1.536 (4) 

0.9800 

1.277 (3) 

1.491 (4) 

1.536 (4) 

0.9800 

1.517(4) 

0.9700 

0.9700 

1.517(4) 

0.9700 

0.9700 



C29— H29C 
C29— H29A 
C29— H29B 
C30— 03 
C30— N5 
C30— H30 
Nl— H1A 
N2— N3 
N3— H3A 
02— C25' 
02— C25 
C25— C26 
C25— H25A 
C25— H25B 
C26— H26A 
C26— H26B 
C26— H26C 
C25'— C26' 
C25'— H25C 
C25'— H25D 
C26'— H26D 
C26'— H26E 
C26'— H26F 



0.9600 

0.9600 

0.9600 

1.219(4) 

1.308 (4) 

0.9300 

0.844 (17) 

1.374 (3) 

0.853 (17) 

1.472 (6) 

1.559 (15) 

1.474(16) 

0.9700 

0.9700 

0.9600 

0.9600 

0.9600 

1.465 (11) 

0.9700 

0.9700 

0.9600 

0.9600 

0.9600 



C6— CI— C2 
C6— CI— C7 
C2— CI— C7 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C4— C3— C2 
C4— C3— H3 
C2— C3— H3 
C3— C4— C5 
C3— C4— H4 
C5— C4— H4 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
CI— C6— C5 
CI— C6— H6 
C5— C6— H6 
Nl— C7— CI 
Nl— C7— C17 
CI— C7— C17 
Nl— C7— H7 
CI— C7— H7 
CI 7— C7— H7 
Nl— C8— C9 



117.7(3) 

123.0 (3) 

119.3 (2) 

121.6(3) 

119.2 

119.2 

119.8(3) 

120.1 

120.1 

119.7(3) 

120.1 

120.1 

120.6 (4) 

119.7 

119.7 

120.6 (3) 

119.7 

119.7 

110.8(2) 

110.0(2) 

112.9(2) 

107.6 

107.6 

107.6 

110.3 (2) 



CI 9— C20— H20A 
CI 5— C20— H20A 
CI 9— C20— H20B 
CI 5— C20— H20B 
H20A— C20— H20B 
N4— C21— N3 
N4— C21— SI 
N3— C21— SI 
C23— C22— N4 
C23— C22— C27 
N4— C22— C27 
C22— C23— C24 
C22— C23— SI 
C24— C23— SI 
01— C24— 02 

01— C24— C23 

02— C24— C23 
C22— C27— H27A 
C22— C27— H27B 
H27A— C27— H27B 
C22— C27— H27C 
H27A— C27— H27C 
H27B— C27— H27C 
N5— C28— H28A 
N5— C28— H28B 



108.7 
108.7 
108.7 
108.7 
107.6 
121.6(3) 

116.3 (2) 
122.1 (2) 

115.4 (3) 
127.1 (3) 

117.5 (3) 
126.5 (3) 
110.6(2) 
122.9 (3) 
123.1 (4) 
126.1 (5) 
110.8 (4) 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
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Nl — Co — CI 5 


1 1 A 1 /1\ 

110.2 (z) 


P (A /-I O P 1 C 

C9 — Co — CI 5 


1 1 O A ZO\ 

113.0 (2) 


XT 1 /""O TTO 

Nl — C8 — H8 


1 AT T 

107.7 


/-in /""O TTO 

C9 — C8 — H8 


1 AT T 

107.7 


p i r po TTO 

C15 — C8 — H8 


1 AT T 

107.7 


p 1 (\ pa z' ' 1 A 

CIO — C9 — C14 


117.5 (3) 


pi n / i n po 

CIO — C9 — Co 


1 n 1 /o\ 

122.1 (2) 


p i ^ PA /"' O 

C14 — C9 — C8 


1 O A A /O \ 

120.4 (2) 


pi 1 P 1 A /Ti 

Cll — CIO — C9 


ni -5 /o \ 

12 1 .3 (3) 


pi 1 P 1 A TT1A 

Cll — C 1 0 — H 1 0 


1 1 A A 

119.4 


PA P1A TT1A 

C9 — CIO — H10 


1 1 A A 

119.4 


P 1 O P 1 1 P 1 A 

C12 — Cll — CIO 


1 O A C /") \ 

120.5 (3) 


pn p i i t t i 1 
Clz — Cll — HI 1 


1 1 A O 

119.0 


P1A P11 TT11 

CIO — Cll — Hll 


1 1 A O 

119.8 


P 1 1 P 1 O P 1 O 

Cll — C12 — C13 


119.6 (3) 


pi 1 P 1 O TT1 1 

Cll — Clz — H12 


1 OA 1 

120.2 


p i -7 p 1 o tti n 

C13 — Clz — Hlz 


1 OA O 

120.2 


p 1 O p 1 1 P 1 /I 

C12 — C13 — C14 


1 O A C /") \ 

120.5 (3) 


P 1 O P 1 ") T T 1 1 

C12 — C13 — H13 


119.7 


p 1 /I PIT TT1 'J 

C14 — C13 — H13 


1 1 A *7 

119.7 


P A PI /I P 1 O 

C9 — C14 — C 1 .3 


1 OA £ /0\ 

120.0 (3 J 


PA pi A TT1/1 

C9 — C14 — H14 


1 1 A 1 

119.7 


P 1 1 P 1/1 T T 1 A 

C13 — C14 — H14 


119.7 


p 1 / PIC /"'OA 

C 1 6 — C 1 5 — C20 


1 AT O ZO\ 

107.2 (2) 


C16 — CIS — C8 


106.8 (z) 


POA P1 C PO 

C20 — C15 — C8 


116.4 (2) 


P 1 / P 1 C Til f 

Clo — C15 — H15 


108.7 


C • ~) l\ P1C IT1 f 

CzO — CI 5 — Hi 5 


1 AO T 

108.7 


po p 1 c UK 

Co — ClD — HI j 


1 AO T 

108. / 


\Ti p i / p i ^7 

N2 — Clo — C17 


1 1 O o /o\ 

118.8 (2) 


PI / P1 C 

Hi — Clo — C15 


1 O A C /ON 

129.5 (2) 


ph pi/ pic 

C17 — C16 — C15 


ill T ZO\ 

111.7 (2) 


p i / P 1 T P10 

Clo — C17 — Clo 


1 AT O ZO\ 

107.2 (2) 


P 1 /T P 1 "7 PT 

Clo — C17 — C7 


1 AO T /O \ 

108.7 (2) 


P 1 O P 1 "7 PT 

C18 — C17 — C7 


115.7 (2) 


P 1 / pin tti n 

Clo — C17 — H17 


1 AO /I 

108.4 


p i o pn TTI n 

C18 — C17 — H17 


1 AO /I 

108.4 


P T P 1 "7 TT1 1 

C7 — C17 — HI 7 


108.4 


P 1 A P 1 O P 1 1 

C19 — C18 — C17 


1 1 /I A ZO\ 

1 14.0 (2) 


pin P10 tti o A 

C19 — Clo — HloA 


1 AO O 

lOo.o 


PH P10 TTI O A 

C17 — Clo — HloA 


1 AO O 

108.8 


P 1 A P 1 O T T 1 on 

C19 — C18 — H18B 


108.8 


pin pio tti on 

C17 — C18 — H18B 


1 AO O 

108.8 


H18A— C18 — H18B 


107.7 


CI 8— CI 9— C20 


112.6(2) 


CI 8— CI 9— H19A 


109.1 


C20— CI 9— H19A 


109.1 


C18— C19— H19B 


109.1 


C20— CI 9— H19B 


109.1 



TTOO A POO TTOOT* 

H28A — C28 — H28B 


109.5 


X T J" /" 1 /"\ o TTOO/~< 

N5 — C28 — H28C 


109.5 


TTOO A POO TTOOP 

H28A — C28 — H28C 


109.5 


TTTOn POO TTOOP 

H28B — C28 — H28C 


1 AA C 

109.5 


\Tf PO A TTO AP 

N5 — C29 — H29C 


109.5 


\Tr POA TTOA A 

N5 — C29 — H29A 


109.5 


T TO API POA TTOA A 

H29C — C29 — H29A 


109.5 


\Tr POA TTOAl~i 

N5 — C29 — H29B 


109.5 


TTOA/ -1 Plfi TTOATJ 

H29C — C29 — H29B 


1 AA C 

109.5 


TTOA A POA TTOAT* 

H29A — C29 — H29B 


109.5 


PO POA \Tf 

03 — C30 — N5 


1 O A A /") \ 

124.9 (3) 


/"\0 P")A TTOA 

03 — C30 — H30 


117.6 


XTC p ~) /"> TTOA 

N5 — C30 — H30 


in/ 

117.6 


PT \T 1 PO 

C7 — Nl — C8 


1 1 O O O / 1 A\ 

113.88 (19) 


PT XT 1 T T 1 A 

C7 — Nl — H1A 


1 AO O / 1 A\ 

108.3 (19) 


P O \T1 TT1A 

C8 — Nl — HI A 


1 AT ") / 1 A\ 

107.3 (19) 


P1 / XTO XTO 

C16 — N2 — N3 


117.5 (2) 


poi \n xto 

C21 — N3 — N2 


1 1 T A ZO\ 

117.9 (2) 


-\ "V TO TTO A 

C21 — N3 — H3A 


1 1 a r / i /v\ 

114.5 (19) 


XTO X TO TTI A 

N2 — N3 — H3A 


10/ A / 1 A\ 

126.0 (19) 


(^"O 1 XT/1 POO 

C2 1 — JN 4 — C22 


1 1 A O /O \ 

110.3 (3) 


POA XTC POA 

C30 — N5 — C29 


1 O 1 A /O \ 

121.0 (3) 


/"1 ^> /\ \ i r /~i o O 

C30 — N5 — C28 


120.9 (3) 


POA XTC POO 

C29 — N5 — C28 


1 1 O A /O \ 

118.0 (3) 


PO A PO POCf 

C24 — 02 — C25 


1 A A / / /I \ 

109.6 (4) 


C24 — 02 — C25 


134.6 (12) 


Cll — SI — C23 


on o o / 1 / \ 

87.38 (16) 


PO/^ POC /"\0 

C26 — C25 — 02 


11A 1 /10\ 

110.1 (13) 


PO/' POC TT1C A 

C26 — C25 — H25A 


1 AA / 

109.6 


02 — C25 — H25A 


109.6 


C26 — C25 — H25B 


109.6 


po poc t to rn 

02 — C25 — H25B 


1 AA / 

109.6 


TT1C A POC TTOCTi 

H25A — C25 — H25B 


1 AO 1 

108.1 


C25 — C26 — H26A 


109.5 


P O C PO /" TTO / T"") 

C25 — C26 — H26B 


109.5 


TTO/' A PO/" TTOPTO 

H26A — C26 — H26B 


1 AA C 

109.5 


P O C PO H TTO/" P 

C25 — C26 — H26C 


109.5 


TTI/" A PA/ TT^/TI 

H26A — C26 — H26C 


109.5 


TT1/T1 /il/ TTO//1 

H26B — C26 — H26C 


109.5 


POP/ POCf PO 

C26 — C25 — 02 


1 AA T / A\ 

100.7 (9) 


P O / ' PO C f T TO C P 

C26 — C25 — H25C 


111.6 


02 — C25 — H25C 


111.6 


po / r po r ( tto r r\ 

C26 — C25 — H25D 


111.6 


02— C25'— H25D 


111.6 


H25C— C25'— H25D 


109.4 


C25'— C26'— H26D 


109.5 


C25'— C26'— H26E 


109.5 


H26D— C26'— H26E 


109.5 


C25'— C26'— H26F 


109.5 
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tti A t /~i 1 (\ T T 1 (Wi 

H19A — C19 — H19B 


107.8 


H26D — C26 — H26F 


109.5 


C19 — C20 — CI 5 


114.3 (2) 


H26E — C26 — H26F 


109.5 


C6 — CI — C2 — C3 


0.6 (5) 


C7 — C 1 7 — C 1 8 — C 1 9 


66.9 (3) 


C7 — CI — C2 — C3 


1 "7 A A /") \ 

-179.9 (3) 


C 1 7 — C 1 8 — C 1 9 — C20 


45.7 (3) 


C 1 — C2 — C3 — C4 


-l.l (5) 


C 1 8 — C 1 9 — C20 — C 1 5 


-45.1 (3) 


C2 — C3 — C4 — C5 


1.3 (6) 


C16 — C15 — C20 — C19 


53. 1 (3) 


C3 — C4 — C5 — Co 


-1.1 (6) 


C8 — C 1 5 — C20 — C 1 9 


—66.4 (3) 


L2 — C 1 — Co — C5 


-0.4 (5) 


N4 — Czz — Lzi — L24 


179.7 (3) 


C7 — CI — C6 — C5 


1 T A A /I \ 

-179.9 (3) 


C27 — C22 — C23 — C24 


-1.6 (5) 


C4 — C5 — Co — C 1 


0.7 (6) 


XT/1 /"•-»-"> pm CM 

N4 — C22 — C23 — S 1 


A A f"> \ 

-0.4 (3) 


Co — C 1 — C7 — N 1 


22.4 (4) 


C27 — C22 — C23 — S 1 


178.2 (3) 


C2 — CI — C7 — N 1 


1 C 1 1 /OX 

—157.1 (3) 


Czz — Cz3 — Lz4 — (J 1 


-8.7 (6) 


Co — C 1 — C7 — C 1 7 


-101.5 (3) 


SI — C23 — C24 — Ol 


171.5 (3) 


C2 — CI — C7 — C17 


79.0 (3) 


C22 — C23 — C24 — 02 


170.0 (3) 


x t 1 /— i ci /"i a /~i i /\ 

Nl — C8 — C9 — CIO 


-39.0 (3) 


SI — C23 — C24 — 02 


-9.8 (4) 


f ' i ^ /~i o /~i A f A 1 A 

C15 — C8 — C9 — CIO 


84.8 (3) 


Z" 1 1 /"in XT1 AO 

CI — C7 — Nl — C8 


178.4 (2) 


XT 1 /"^0 PA ^ 

N 1 — C8 — C9 — C 14 


140.4 (3) 


p 1 -7 /~\ -7 XT1 p O 

C17 — C7 — Nl — C8 


-56.0 (3) 


/~i i ^ /-in /— ia m i 

C 1 5 — C 8 — C9 — C 1 4 


-95.8 (3) 


nn /—in XT1 /— n 

C9 — C8 — Nl — C7 


-176.8 (2) 


f • 1 A /HA /""I -I /\ /-I 1 -1 

C 1 4 — C9 — C 1 0 — C 1 1 


-0.1 (4) 


/-i 1 r /in XT1 

C15 — C8 — Nl — C7 


57.7 (3) 


L o — C9 — C 1 0 — C 1 1 


179.3 (3) 


ni/: XT'? 

C 1 7 — C 1 6 — N 2 — N 3 


175.5 (2) 


C9 — C 1 0 — C 1 1 — C 1 2 


-0.5 (5) 


C15 — C16 — N2 — N3 


1 A / /I \ 

-2.0 (4) 


/— ' 1 A /" I -1 -1 /"I -1 pi -1 -i 

CIO — Cll — C12 — C13 


0.9 (5) 


N4 — C21 — N3 — N2 


173.3 (2) 


Cll — C12 — CI 3 — C14 


-0.7 (5) 


SI — C21 — N3 — N2 


-8.0 (4) 


C 1 0 — C9 — C 1 4 — C 1 3 


A A / A\ 

0.4 (4) 


s ' 1 /_ XTO XTT p -) i 

C 1 6 — N 2 — N 3 — C2 1 


Ml 3 (3) 


C8 — C9 — Cl4 — Cl3 


-179.1 (3) 


"V 1 -> /— 1^ 1 X T A /" 

N3 — C2 1 — N4 — C22 


179.8 (3) 


C 1 2 — C 1 3 — C 1 4 — C9 


0.0 (5) 


(~1 -1 J— ir\ I \I ( /-I l~\ 

SI — C21 — N4 — C22 


l.O (3) 


Nl — C8 — C15 — C16 


-57.6 (3) 


C23 — C22 — N4 — C2 1 


-0.3 (4) 


p r\ po pic p i c_ 

L y — C 8 — C 1 5 — C 1 6 


1 no a 

178.4 (2) 


C27 — C22 — N 4 — C2 1 


179.1 (3) 


Nl — C8 — C15 — C20 


62.0 (3) 


03 — C30 — N5 — C29 


0.1 (5) 


C9 — C8 — C15 — C20 


-61.9 (3) 


03 — C30 — N5 — C28 


-176.0 (4) 


p ^» A rii r z"< 1 /" \n 

C20 — C15 — C16 — N2 


113.4 (3) 


0 1 — C24 — 02 — C25 


4.6 (6) 


C 8 — L 1 5 — C 1 6 — N 2 


-121.2 (3) 


C23 — C24 — 02 — C25 


■\ H A 1 /C\ 

-174.1 (5) 


C20 — C 1 5 — C 1 6 — C 1 7 


-64.3 (3) 


0 1 — C24 — 02 — C25 


-20.2 (15) 


C8 — C 1 5 — C 1 6 — C 1 7 


61.1 (3) 


C23 — C24 — 02 — C25 


161.0 (14) 


N2 — C 1 6 — C 1 7 — C 1 8 


1 1 1 A /O \ 

-113.0 (3) 


XT/I Z~<1 1 C1 /" • -> 

N4 — C21 — SI — C23 


1 A 

-1.0 (2) 


C15 — Clo — C17 — C18 


65.0 (3) 


XTO f ^ 11 C 1 Z^ 1 1 

N3 — C21 — SI — C23 


1 7A O /") \ 

-179.8 (3) 


XT'"! c ' i /. rn /"^t 

N 2 — C 1 6 — C 1 7 — C 7 


121.3 (3) 


Cz2 — C23 — SI — C21 


A O /1\ 

0.8 (2) 


C15— C16— C17— C7 


-60.7 (3) 


C24— C23— SI— C21 


-179.4 (3) 


Nl— C7— C17— C16 


55.5 (3) 


C24— 02— C25— C26 


128.4(18) 


C 1 — C7 — C 1 7 — C 1 6 


179.9 (2) 


C25'— 02— C25— C26 


81(3) 


Nl— C7— C17— C18 


-65.1 (3) 


C24— 02— C25'— C26' 


-174.6(10) 


CI— C7— C17— C18 


59.3 (3) 


C25— 02— C25'— C26' 


-28.6(14) 



C16— C17— C18— C19 -54.5(3) 



Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


C14— H14-0P 


0.93 


2.41 


3.284 (4) 


156 
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Nl— HU-Ol" 0.84 (2) 2.59 (2) 3.380(4) 157 (2) 

N3— H3^-03 0.85 (2) 1.99(2) 2.843 (4) 173 (3) 

Symmetry codes: (i) -x- 1 , —y, —z+ 1 ; (ii) x+l, y, z. 
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